INTRODUCTION
Biological diversity is the most important natural richness of a country. The conservation and maintenance of national biological diversity are of great importance for sustainable global biological diversity and natural balance. Turkey is one of the most important centers in the world with relations to the flora. The floristically rich region is the gene center of many plants found around the world. Erik and Tarikahya (2004) reported that almost 12,000 different plant taxa were found within Turkey. With the latest new genera and records by Ozhatay and Kultur (2006) and Ozhatay et al. (2009) , this number reached 12.476. There are three different flora regions represented in Turkey, Euro-Siberian, Mediterranean and Irano-Turanian (Davis, 1965 (Davis, ,1985 . The Euro-Siberian floral region is divided into the Euxin and Hyrcanien. The western area, which is closer to Black Sea is called Euxin, while the northern part of Iran and the area where the Talysh Mountains are located is called Hyrcanien. The Euro-Siberian floral region is represented by Euxin Province in Turkey. The Euxin area is divided into two by River Melet, which separates the Eastern Black Sea from the Central Black Sea, and the eastern part is called Colchic.
The present research was carried out over a large area, including Ordu, Giresun, Trabzon, Rize, Gumushane and Artvin cities. The study area is located in the Colchic province of Euxin region, in the EuroSiberian phytogeographical area; according to the grid system employed by Davis, the area is within square A6-7-8-9 (Figure 1 ). According to records from Davis (1965 Davis ( , 1985 and the Turkish Plants Data Service (TUBIVES, 2011) , this region is rarely studied and is not well known. The primary objective of the present study was to draw attention to potential damage to the regional flora due to the interventions to be made to the plant diversity of the Colchic Province, located on the eastern part of the River Melet in Eastern Black Sea region because of developing tourism sector in the region; hydroelectric projects, highway construction, agricultural activities and the transhumance tradition. The data obtained from the research area are thought to make a contribution to the understanding of the regional flora.
General description of the research area
The research area starts from Ordu City and from the River Melet, which flows into the Black Sea, and extends to Georgia, and to the provincial borders of Ardahan and Erzurum. The Black Sea is situated in the north of the research area and Tokat, Sivas, Erzincan, Bayburt and Erzurum Cities are located in the south. The area is located between 36°41'25' ' and 42°42' 35'' eastern meridians and between 39°50'23'' and 41°31'28'' northern parallels (Figure 1 ).
Within the region, great soil groups such as grey-brown podzolic soil, red-yellow podzolic, brown forest, noncalcareous brown soil, brown, high mountain-meadow, alluvial and colluvial soils are widespread. Alluvial soils constitute 1.4% of the regional surface area, while Colluvial soils constitute 0.6%. The majority of the soils consist of great soil groups such as red-yellow podzolic, grey-brown podzolic, non-calcareous brown forest, brown forest and high mountain-meadow soils (KHGM, 2011) .
The surface area of the region is 3.62 million ha, representing 4.64% of that of Turkey. The land suitable for tillage farming in the region constitute 1.18% of the lands suitable for tillage farming throughout Turkey, and 11.02% of the lands unsuitable for tillage farming. The high proportion of VII class land indicates that the region generally has rugged terrains. While I to IV class land represents 8.3% of the surface area of the region, that of VI and VII class lands is 86.1% and that of VIII class lands is 5.6%. The region is comprised of land unsuitable for tillage farming because of the general structure it has. Gumushane has the highest proportion of land suitable for tillage farming (37.78%), and Rize has the lowest (3.02%). Although the total area of the lands in the region suitable for tillage farming is 469,987 ha, tillage farming is practiced on an area of 946,737 ha, meaning that 50.4% of tillage farming within the region is practiced on unsuitable land (Askın and Tarakcıoglu, 2005) .
Analyzing the regional topography in terms of slope, it is found that 1% of the area is flat, 0.6% has a gentle slope, 2.1% have moderate slope, 6.4% are steep, 20.6% of them are very steep and 69.3% of them are rugged. Gümüşhane has the highest proportion of flat land in the region (75%), while Trabzon has the lowest (2.8%) (KHGM, 2011). Regional climatic data for 1975 to 2010 (35 years) (Figure 2) shows that the cities in the region generally experience drought during July and August. While possible frost is seen on the coast of Ordu, Giresun, Trabzon, Rize and Arvin cities until April in spring; in fall, frost is seen after the second half of September. In Gumushane, frost may occur until May. According to the long-term data, the highest annual precipitation of 2250.9 mm occurred in Rize, followed by respectively Giresun (1269.3 mm), Ordu (1046.6 mm), Trabzon (831.3 mm), Artvin (719.4 mm) and Gumushane (467.7 mm). According to the long-term data, annual average temperature was as follows: Giresun and Trabzon 14.5°C, Ordu 14.3°C, Rize 14.2°C, Artvin 12.0°C and Gumushane 9.5°C.
The average temperature values of the hottest month (M) and the coldest month (m) are as follows; Ordu (27.7 and 3.6°C), Giresun (26.7 and 4.3°C), Trabzon (26.9 and 4.1°C), Rize (26.8 and 3.3°C) , and . In all of the cities, the hottest month was August, whereas the coldest month was February in Ordu, Giresun Trabzon and Rize, and January in Artvin and Gumushane (DMI, 2011) . The hottest and coldest temperature in Ordu was determined to be during June (37.3°C) and February (-6.7°C), respectively; in Giresun, during April (36.0°C) and February (-4.9°C); in Trabzon, during May (37.8°C) and February (-1°C); in Rize, during May (38.2°C) and February (-6.4°C); in Artvin, during July (41.6°C) and January (-11.9°C); and in Gumushane, during July (41.0°C) and February (-25.7°C) (DMI, 2011).
While the relative humidity level is generally over 70% annually across the coastal regions, it reduces to around 50 to 60% inland. The relative humidity level is much higher during summer than during winter. The prevailing wind direction is south-southeast in Ordu; generally south-southwest in Trabzon, Giresun, Rize and Gumushane; and west, north-west in Artvin (DMI, 2011) . The Eastern Black Sea Region has a rich vegetation cover, as it includes various ecological units, due to an altitude range from sea level up to 3376 m, mountains running parallel to the coastline, the northern border formed by the Black Sea, several large and small streams, and varying soil and climatic characteristics.
The forest flora of the region is comprised of various trees, shrubs and herbaceous and woody living covers. Moreover, meadows, pastures and high plateaus embody important plant diversity. In terms of agricultural products, tea and hazelnut are peculiar to the region and a large variety of additional products are grown , including land, vegetable and fruit groups. When the vegetation structure of the region is considered with the Black Sea hinterlands, four primary vegetation types are observed: pseudomaquis, forest, steppe and alpine vegetations (Ansin, 1980 and 1983) .
The pseudomaquis vegetation generally occurs within a narrow zone along the coastal parts of the region, and it extends 0 to 200 m and more along the River Coruh at altitudes of 100 to 500 m. 
The alpine vegetation starts at almost 1900 to 2000 m altitude above the forest line and is comprised of some very rich herbaceous and some woody plants, which extend up to the peaks of the mountains (3500 to 3900 m). The localities where the alpine vegetation is widespread and distinct in the region are as follows: Giresun (Kumbet-Karagol), Trabzon (Zigana and Cakırgol mountains), Gumushane Torul (Sarıc Mountains), Rize (Anzer, Ayder localities), Artvin (Melo high plateau, Yanlızcam mountain and Savsat Zendeba high plateau). The distinctive taxa of the subalpine vegetation, which is located below alpine vegetation, include plants such as Anemone narcissiflora L. subsp. narcissiflora L., Anemone blanda Schott Et Kotschy. Trollius ranunculinus (Smith) Stearn, Caltha polypetala Hochst. Ex Lorent., (Ansin,1980) . Many studies have been carried out in order to determine the flora of the Black Sea Region, a great majority of which includes the Western and Eastern Black Sea Region. A floristic study of the Eastern Black Sea Region by Ansin (1980) identified 2239 different plant species and determined 222 endemic plant taxa. Further studies were carried out in the same region by Anşin (1983), Karakaya and Kılıc (1996) , Eminagaoglu (2003 Eminagaoglu ( , 2004 Eminagaoglu ( , 2008 , Palabas (2006) , Uzun (2008) and Severoğlu et al. (2011) . In addition to species richness, diversity existed within the species. Onal Asci (2011a,b) repoted that large variation existed among the red clover genotypes, collected from Black Sea Region, in terms of morpho-agronomic properties and salt tolerance. A climate diagram of the cities within the research area was prepared using the Walter method (Akman, 1999) . The Eastern Black Sea generally has a mild oceanic climate in which precipitation is evenly distributed throughout the year (Akman, 1999) .
MATERIALS AND METHODS
The material of this study, carried out during 2005 to 2010, is comprised of the vegetation cover in the zone of Ordu, Giresun, Trabzon, Rize, Gumushane and Artvin cities. According to their development periods, attempts were made to identify the plants in the field, especially during their generative periods; studies were conducted along the line of Mesudiye town and and Cambası high plateau (Ordu), Karagol and Kumbet high plateaus (Giresun), Hidirnebi, Kadirga high plateaus (Trabzon), Anzer, Ayder and Cimil high plateaus (Rize), Altınpınar high plateau (Gumushane) Savsat, and Camili (Artvin) and İkizdere and Fıtına valley (Figure 1 ). Samples were taken of any unidentified plants, which were subsequently identified according to Davis (1965 Davis ( to 1985 by preparing herbarium samples.
The plants obtained from the research area were classified alphabetically according to their class, family, genus and species. The classification list included the lifespans of the plants (Anonymous, 2008) , habitus types, life forms (Raunkiaer, 1934; Ellenberg and Mueller-Dombois, 1967; Andic, 1977 and 1985; Yaltirak and Efe, 1996; Deveci and Andic, 1992) , their floristic regions and whether or not they are endemic (Davis, 1965 (Davis, , 1985 Baytop, 1997; TUBIVES, 2011) . The risk categories of the endemic and non-endemic taxa identified in the region were determined according to IUCN criteria IUCN, 2001) .
RESULTS AND DISCUSSION
A total of 540 taxa were determined at the level of species, subspecies and variety which belong to 327 genera of 89 families out of 2000 plant samples taken from the region during the research. Those which are marked by * are the culture forms. Given the distribution of the plants in the research area according to the floristic regions, 251 taxa (48.70%) were classed as having more than one region or as having no specific region. The Euro-Siberian (219, 40.56%) element was found to be most widespread, followed respectively by the IranoTuranian (42, 7.78%) and Mediterranean (16, 2.96%) elements (Table 1 ). The high inclusion rate of EuroSiberian element indicates that the region is a part of this floral element. Similar results were reported in previous studies in the same and nearby regions. The results shown in Table 2 demonstrate that the studies by Karakaya (1996) , Eminagaoglu (2003 Eminagaoglu ( , 2006 Eminagaoglu ( , 2008 , Palabas Uzun (2006) and Uzun (2008) have similar values in terms of each three floral elements. Similar results were obtained from other floristic studies in the Eastern Black Sea region of Turkey. The Euro-Siberian elements seem to be dominant in all areas studied while the Irano-Turanian elements come second, Mediterranean elements third in all these areas.
Sixty-three of the determined taxa are endemic (11.67%). Endemic taxa are listed as Euro-Siberian (32, 5.93%), 3.52%) , and unknown or with more than one origin (12, 2.22%) ( Table 1) . A comparation of the distribution of species according to their phytogeographical region and endemism rate is given in Table 2 . The results for endemism were higher compared to previous studies carried out in similar regions (Karakaya, 1996; Eminagaoglu, 2003 Eminagaoglu, , 2006 Eminagaoglu, , and 2008 Palabas Uzun, 2006; Uzun, 2008) This rate is low compared with the averange endemism rate of the flora of Turkey (34.5%) (Guner et al., 2000) because the region is lower than that of the other two phytogeographical region. Moreover, Ansin et al. (2002) reported that the rate of endemism in a study carried out in the Eastern Black Sea Region was almost 16%.
A total of 33 taxa, all endemic, and 6 nonendemic taxa were evaluated according to IUCN risk categories IUCN, 2001) . The results are summarised in Table 1 . The distribution of the threat categories is as follows: 1 nonendemic taxa in CR, 2 endemic taxa in EN, 6 endemic and 4 nonendemic taxa in VU, 3 endemic taxa in LR(nt), 22 endemic and 1 nonendemic taxa in LR(lc). The largest families in terms of number of genera were Tables 3 and 5 ). The richest families in terms of number of taxa were Asteraceae (Compositae) (64; 11.85%), Fabaceae (Leguminosae) (54; 10.00%), Poaceae (Gramineae) (47; 8.70%), Lamiaceae (Labiatae) (33; 6.11%), Scrophulariaceae (23; 4.26%), Rosaceae (22; 4.08%), Apiaceae (Umbelliferae) (17; 3.15%), Liliaceae (16; 2.96%), Brassicaceae (Cruciferae) (14; 2.59%), and Campanulaceae (3; 2.59%) (Tables 3, 4, 5) .
The total ratio of the 10 major families is 56.5%, with the remaining families comprising 45.0%. The major family order in our study is concordant with the Flora of Turkey (Guner et al., 2000) . A comparison of families in terms of the largest number of species found in this study and in previous studies carried out in nearby regions is given in Table 4 . The results of this study are in agreement with those of other similar studies (Eminagaoglu, 2003 (Eminagaoglu, , 2004 (Eminagaoglu, , 2008 Palabas Uzun, 2006; and Uzun, 2008) . Differences in several families might be due to the results of dissimilarities in climates and habitats. Asteraceae(Compositae) (the largest family in our list) is one of the largest family in the Flora of Turkey (Güner et al., 2000) . The Asteracea, Fabaceae and Poaceae families are the richest families in terms of nummer of taxa and these results are very similar to those in our study (Table 4) .
The richest genera in terms of the number of taxa were
, and Veronica L. (6) ( Table 5) .
The Fabaceae family varies in habit from annual and perennial herbs to shrubs, trees, and even a few aquatics, and therefore it is cosmopolitan in distribution and well-represented throughout temperate and tropical regions of the world (Rundel, 1989) . The preference of Fabaceae members for semi-arid to arid habitats is related to a nitrogen-demanding metabolism, which is thought to be an adaptation to climatically variable or unpredictable habitats (McKey, 1994) . Turkey is the richest Mediterranean country for Trifolium genus with over 100 species in its natural flora (Zohary and Heler, 1984) . The most common genera were Trifolium (13 taxa), Astragalus (8 taxa) Medicago and Lathyrus 6 taxa of each, and Vicia (4 taxa). Trifolium and Astragalus genera are present in all researches realized in the Eastern Black Sea region of Turkey (Davis, 1965 (Davis, ,1985 Ansin, 1980 Ansin, , 1983 Ansin, 2003, 2004; Uzun and Terzioglu, 2008; Severoglu et al., 2011) . The life-form spectrum in the present study is given in Figure 3 . The life-form spectrum of the taxa was as follows: Hemicryptophytes 309 (57.22%), Therophytes 92 (17.04%), Chamaephytes 44 (8.15%), Phanerophytes 44 (8.15%), Geophytes 43 (7.96%), and Hydrophytes 8 (1.48%). Hemicryptophytes were the best represented class in the study area. The results of this study are in agreement with those of other similar studies (Altay et al., 2010; Severoglu et al., 2011) Hemicryptophytes have been followed by therophytes; annual plants which survive the unfavorable season in the form of seeds and complete their life-cycle during favorable seasons. 47 taxa of Hemicryptophytes are endemic. About 428 taxa among 540 plants taxa are perrennial, 83 of the plants are annual, 19 of the plants are biannual, 6 of them are annual and biannual plants, and 6 of them are biannual and perennial plants (Table  5) .
Conclusıon
Important results were found in the present study, which was conducted to draw attention to and improve understanding of the plant variety of Colchic province in the Eastern Black Sea Region. The present study was carried out in specific areas that are representative of the region (Figure 1) , and emphasizes the importance of the Colchic province in terms of plant diversity and endemism. The endemism rate of 11.67% was considered low compared to the rate of 16% estimated for the region (Anşin et al., 2002) . Since the region is included in the Euro-Siberian floral region, a great majority of the endemics belong to the same element (5.93%). The endemics identified in the region include the In order to meet the energy requirements of Turkey, large dams and hydroelectric power station (HES) have been established (DSI, 2010) . Several of the dams and hydroelectric plants planned by the State Hydraulic Works within the Eastern Black Sea Region are regarded as significant threats to the vegetation cover. Due to the topographical structure of the Eastern Black Sea Region, settlements are scattered. Many road construction studies have been carried out in order to reach villages, towns and high plateaus. Due to the rugged terrain, road construction damages the natural structure. In the regions where the transhumance tradition is widespread, people start to move to high plateaus during spring in order to feed animals and the vegetation cover sustains greater damage when they move to the high plateaus earlier than the usual season. Moreover, some plants (medical plants, spices, ornamental plants, fuel, food, animal feeds, etc.) are collected from their natural habitats. In this case, uncontrolled plant collection would damage many plant types, particularly rare endemic and non-endemic plants. The following precautions are necessary in order to maintain the ecosystem, which is the result of processes taking many years, in order to benefit from natural resources without harming the natural structure.
Flora and fauna studies should be performed before dam, hydroelectric plants, road construction studies are performed and environmental impact assessments should be prepared.
In many suitable places in the Eastern Black Sea Region, botanical gardens and arboretums should be established where regional plants may be grown and kept. Plants that are picked from their natural habitat for medicinal use, spices, ornamental, fuel, food and animal feed plants should be checked and tested and cultivation studies should be accelerated. Any facilities constructed in the region where high plateau tourism is developed should be built without harming the natural environment. Moreover, the construction of concrete buildings should not be permitted.
In regions where the high plateau culture is widespread, in order not to harm meadow species, early and over-grazing should be prevented. The dates on which livestock are moved to and returned from the high plateaus should be determined according to the development of the vegetation cover. In order to ensure the sustainability of the soil, water and natural resources throughout Turkey, and especially in the Eastern Black Sea Region, the regions should be divided into basins and basin-based management and organization should be implemented.
